encountered problems in applying these enzymes in that digestions inconsistently went to completion, and it was therefore difficult to obtain clear, definitive restriction fragment profiles. In this technical study, a large number of restriction endonucleases were evaluated for the ability to reliably generate genomic fingerprints of suitable complexity for discriminatory analysis by PFGE.
Eight strains of L. pneumophila serogroup 1 were used to optimize restriction fragment length polymorphisms obtained by cleavage of genomic DNA with BssHII, SalI, or Genomic fingerprints using the three endonucleases BssHII, SalT, and SpeI appear in Fig. 1 for the eight isolates of L. pneumophila. The restriction analysis clearly demonstrated that the two patient isolates from the hot tub were genomically identical to each other and the strain isolated from water in the hot tub (Fig. 1, lanes 5 to 7) and similar, but not identical, to the unrelated sporadic clinical isolate from the same city (Fig.  1, lane 8) . Whirlpool spas have been previously associated with an outbreak of Legionnaires' disease (1).
The environmental isolates from potable water in the hospital setting and nosocomial isolates from patients at this hospital all had unique fingerprints with at least two enzymes (Fig. 1, lanes 1 to 4) , thereby establishing no epidemiological relatedness. Although both BssHII and Spel discriminated between all unrelated isolates in this study, fingerprints of two strains (Fig. 1, lanes 3 and 4) were not differentiated by SalI. These data clearly reflect the discriminatory potential of the 1 three enzymes, when used in concert, for assessing the genomic relatedness of L. pneumophila isolates from the same nosocomial setting.
Even in this small group of eight strains, two major clusterings of gross restriction patterns were observed with strains from British Columbia (lanes 1 to 4 of Fig. 1 ) in one group and those from Nova Scotia (lanes 5 to 8) in another. These genomic differences, coincident with geographic origin, may reflect the diversity and stability of clones which predominate in separate environmental and clinical settings. Mamolen et al. (3) recently used alloenzyme electrophoresis and DNA ribotyping techniques to investigate an outbreak of Legionnaires' disease at two tourist lodges. They concluded that the strains from water sources at both implicated lodges and the clinical isolates from six patients were clonally identical, both by electrophoretic type and EcoRI and ClaI ribotypes. The identification of four distinct genomic fingerprints in the unrelated nosocomial and environmental strains from a single hospital in our study suggests that restriction analysis with carefully selected enzymes and PFGE may be sufficiently discriminatory to identify subclones within a given electrophoretic type or ribotype. Indeed, Schoonmaker et al. (6) reported that SfiI restriction analysis by PFGE was useful for subdividing ribotypes of L. pneumophila. Genomic fingerprinting through PFGE has previously been shown to readily discriminate subclones within a single electrophoretic type of group C meningococcus (7), thereby demonstrating its value as a molecular subtyping method for very closely related strains. It would be of interest to subject the Legionella isolates described by Mamolen et al. (3) to the method we describe.
In a larger study, this optimized fingerprinting method is being used to assess the relatedness and genetic stability of multiple isolates from patients with nosocomial Legionnaires' and environmental samples recovered from potable water in rooms occupied by these individuals. Many of the strains being analyzed could not be differentiated by traditional monoclonal analysis (2) , plasmid profiles (4), or small DNA fragment patterns (8) generated by endonucleases EcoRI and BglI. Discriminatory molecular subtyping methods are essential to better define and control the problem of Legionnaires' disease, both in nosocomial and community-acquired infections.
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